Bladder cancer is the most common malignancy of the urinary tract and it affects four times more men than women. The relationship between bladder tumors and Schistosoma haematobium is well known, but only sporadic cases of bladder infection due to Schistosoma mansoni have been reported. Schistosoma mansoni infection causes an endemic disease in Brazil (schistosomiasis) and gastrointestinal disorders are very common, but disease of the urinary tract is atypical. The aim of this study was to describe a case of a patient presenting schistosomiasis (S. mansoni) and urothelial bladder carcinoma. In this case, a 37-year-old man with intermittent painless gross hematuria was investigated. Cystoscopy revealed a small pedunculated lesion in the bladder dome. Transurethral resection revealed urothelial carcinoma of the bladder, low degree, unrepresentative of the muscular layer of the bladder. After 30 days, a new transurethral resection was performed to sample acquisition of the muscular layer on the basis of the scar. Histopathology was negative for malignancy (Tumor Node Metastasis: TNM-T1). During this procedure, there was evidence of dark rounded lesion in the bladder dome. It was excised and the histopathology showed viable eggs of Schistosoma mansoni. The patient was treated orally with oxamniquine and remained in oncological monitoring with cystoscopy quarterly and serial clinical evaluation. This case reveals a rare finding of Schistosoma mansoni in the bladder and urothelial bladder carcinoma coexisting in the same patient.
Introduction
Bladder cancer is the most common malignancy of the urinary tract, with a mortality rate of 4 per 100,000 worldwide among men, and 1.1 per 100,000 among women. It affects four times more men than women. 75% -85% of patients with bladder cancer present with disease confined to the mucosa or submucosa [1] . Known risk factors are occupational exposure to aromatic amines and smoking. Cigarette smoking is now recognized as a major cause of bladder cancer in developed countries and it is responsible for tripling the risk of developing cancer and increases the mortality rate of the disease [1] [2] . The most common clinical finding of this disease is the macroscopic hematuria [2] .
Several biological factors such as bacterial infections and immunological status are implicated in predisposing individuals to bladder cancer [3] [4] and there are several well-documented relationships between infections with certain parasites and the development of cancer, in particular schistosomiasis and bladder cancer [5] [6] . It is well known that the relationship between squamous cell carcinoma and bladder infection by Schistosoma haematobium occurs mainly among women. In turn, the relationship between urothelial carcinoma and Schistosoma haematobium infection is not clear [7] .
Schistosomiasis is a fairly prevalent communicable disease in tropics and subtropics caused by a trematode of the genus Schistosoma. Human schistosomiasis is generally caused by three major species: Schistosoma mansoni, distributed throughout Africa, South America (including Brazil, Suriname, Venezuela) and Caribbean (risk is low); Schistosoma japonicum, found in Indonesia and parts of China and Southeast Asia; and Schistosoma haematobium, distributed throughout Africa and found in areas of the Middle East [8] . It affects more than 200 million people worldwide, with over 700 million living under conditions favouring transmission [8] .
Schistosoma mansoni infection causes an endemic disease in Brazil (schistosomiasis) and gastrointestinal disorders are very common, but disease in the urinary tract is atypical [9] .
In literature there are only sporadic cases of bladder infection by Schistosoma mansoni reported without coexisting with bladder carcinoma [1] .
The aim of this study was to describe the case of a patient presenting a low-grade urothelial bladder carcinoma coexisting with bladder schistosomiasis (S. mansoni).
Case Report
A 37-year-old male patient originating from an endemic area for schistosomiasis in Brazil (Natal-RN) was seen at our hospital because of sporadic painless gross hematuria (four episodes in two years). He denied smoking, drinking and working as a painter or similar activity. Physical examination revealed negative abdominal findings and laboratory studies disclosed the following values: white blood cell count 5200/mm 3 with neutrocyte/ lymphocyte 70/20, without eosinophilia; hemoglobin 13.1 g/dL; platelet 295,000/mm 3 . Renal function and electrolytes were within normal limits. Three consecutive stool tests were negative for S. mansoni ova and carcinoembryonic antigen (CEA) level was 4.27 ng/mL (normal range < 5 ng/mL). Cystoscopy revealed a small pedunculated lesion in the bladder dome of diameter 0.5 cm, which was resected. Transurethral resection revealed urothelial carcinoma of the bladder, low degree, unrepresentative of the muscular layer of the bladder. The patient was discharged after 3 days. After 30 days, a new transurethral resection was performed to sample acquisition of the muscular layer on the basis of the scar. During this procedure, there was evidenced a dark rounded lesion in the bladder dome (non-existent in the previous procedure), that was resected. It was also resected the basis of the scar to the muscular layer representation. Histopathology of the muscular layer was negative for malignancy (Tumor Node Metastasis: TNM-T1). Histopathology of the bladder dome lesion showed a chronic granulomatous inflammatory process with Schistosoma mansoni viable eggs (Figure 1 and Figure 2 ). The patient was treated orally with oxamniquine and remained in oncological monitoring with cystoscopy quarterly and serial clinical evaluation, without recurrence of disease until nowadays. This case reveals a rare finding of Schistosoma mansoni in the bladder and urothelial bladder carcinoma coexisting in the same patient.
Discussion
In endemic areas, schistosomal infection has been implicated in the etiology of several human malignancies including bladder, liver, and colorectal cancer [9] . Bladder cancer is the most common malignancy involving the urinary system and it can be the most expensive malignancy on a per-person basis given the cost of multiple surgeries and the frequency of follow-up [1] .
Urothelial (transitional cell) carcinoma is the predominant histologic type in the United States and Europe, where it accounts for 90 percent of all bladder cancers. In other areas of the world, non-urothelial carcinomas are more frequent [1] . Approximately 30% of patients present with muscle invasive urothelial carcinoma of the bladder [1] and 5% have metastatic disease at presentation. Radical cystectomy is the usual treatment of choice for muscle-invasive bladder cancer in the United States, although bladder sparing approaches have gained ground in recent years [1] .
It has been reported recently that schistosome-induced chronic inflammation and irritation in the urinary bladder are associated with increased cancer initiation at the site of inflammation [10] . Inflammatory cells such as macrophages and neutrophils are important sources of endogenous oxygen radicals, which are also implicated in the formation of carcinogenic N-nitrosamines [11] . Inflammatory cells also participate in the activation of procarcinogens, such as aromatic amines and polycyclic aromatic hydrocarbons [12] . Since the aromatic amines are an important group of bladder carcinogens, an increased number of inflammatory cells in the urinary bladder of schistosomal patients may enhance the carcinogenic potential of these agents by increasing their rate of activation. Studies on mice clearly demonstrated that S. mansoni infection increased the activity of drugmetabolizing enzymes including P-450, cytochrome b 5 , and NADPH-cytochrome c reductase at earlier stages (30 days) of schistosomal infection [13] .
The case reported here shows a rare form of ectopic schistosomiasis. Only four other cases of bladder involvement were reported around the world, all of them in Brazil [14] . In 1944, a study by necropsy performed by Meira [15] showed the first case in Brazil. In 1977 Sayão and colleagues [16] described the case of a 37-yearold man affected with this rare bladder form of the disease, who was treated only with oral medications. Mitre et al. [17] in 1980 described another case of a 23-year-old man with dysuria and terminal hematuria who was treated with oxamniquine in association with transurethral resection of the lesions. Lopes and colleagues [14] in 2006 reported the case of a 36-year-old man whose treatment was also transurethral resection in association with oxamniquine. In our case, transurethral resection biopsy was of great importance in diagnosis, due to a suspected bladder cancer.
Conclusion
This case reveals a rare finding of a chronic granulomatous inflammatory process caused by viable eggs of Schistosoma mansoni in the bladder coexisting with urothelial bladder carcinoma in the same patient, increasing the curiosity of the possible causal relationship between them.
